Hydroxyethyl starch produces attenuation of circulatory shock and cerebral ischemia during heatstroke.
We hypothesized that hydroxyethyl starch (HES), which maintains colloid osmotic pressure and potentially "seals" capillary leaks, would ameliorate circulatory shock and cerebral ischemia during heatstroke in a rat model. Animals under urethane anesthesia were exposed to high ambient temperature (Ta) of 42 degrees C until mean arterial pressure and local cerebral blood flow in the striatum began to decrease from peak level, which was arbitrarily defined as the onset of heatstroke. Control rats were exposed to 24 degrees C. In rats treated with 1 mL/kg, 11 mL/kg, or 22 mL/kg of normal saline (NS) immediately after the onset of heatstroke, the values for survival time (interval between the initiation of heatstroke and animal death) were found to be 21 +/- 2, 36 +/- 9, or 92 +/- 7 min, respectively. Intravenous administration of 11 mL/kg of HES (about 5 times the volume-expanding effect of 11 mL/kg of NS), but not 2 mL/kg of HES (about the same volume-expanding effect as 11 mL/kg NS), significantly increased the survival time from the control values of 36 +/- 9 min to new values of 181 +/- 13 min. In NS (11 mL/kg)-treated or HES (2 mL/kg)-treated rats after heatstroke onset, the values for mean arterial pressure, stroke volume, total peripheral resistance, cerebral blood flow, blood pH, Paco2, Pao2, and brain Po2 were significantly lower than those of rats kept at Ta 24 degrees C. In contrast, the values for colonic temperature and the extracellular concentrations of glutamate, glycerol, and lactate/pyruvate ratio obtained in striatum were significantly higher than those of controls. The heatstroke-induced arterial hypotension, decreased stroke volume and total peripheral resistance, decreased blood pH and Pao2, decreased brain Po2, and increased levels of striatal glutamate, glycerol, and lactate/pyruvate ratio in NS-treated rats were all attenuated significantly by increasing the volume expansion with 11 mL/kg of HES administered immediately at the onset of heatstroke. Our data suggest that HES therapy seems superior to NS treatment during heatstroke. The benefit of HES therapy during heatstroke might have something to do with volume expansion rather than capillary permeability.